The nervous system may be involved in ankylosing spondylitis as a result of atlantoaxial subluxation or spinal fractures and by development ofa cauda equina syndrome (Matthews, 1968) . In addition, an increased incidence of multiple sclerosis in patients with ankylosing spondylitis has been described recently (Thomas et al., 1974) . Eighteen cases of ankylosing spondylitis complicated by a cauda equina syndrome have been reported (Bowie and Glasgow, 1961; Hauge, 1961 ; Lee and Waters, 1962; McGill, 1966; Matthews, 1968; Rosenkranz, 1971; Gordon and Yudell, 1973; Russell et al., 1973; Thomas et al., 1974) . These cases are reviewed in Table 1 . While this number suggests that the cauda equina syndrome is a rare complication of ankylosing spondylitis, the present study indicates that this complication is more common than is usually thought.
CLINICAL MATERIAL
This investigation is based on a study of six patients with ankylosing spondylitis who were referred to the Wessex Neurological Centre between 1967 and 1975 for investigation of their neurological complaints. In all six the diagnosis of ankylosing spondylitis had been established reliably on clinical and radiological grounds. The average age was 54 years (range 49 to 59 years) and the average duration of the spondylitis was 29 years (range 25 to 37 years). Tests for rheumatoid factor were negative in all the patients. Three patients (cases 4, 5, and 6) had experienced several attacks of iritis. There was radiological evidence of pulmonary fibrosis in three patients (cases 2, 4, and 5). Five of the six patients had received radiotherapy for the ankylosing spondylitis ( 
õ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-t group.bmj.com on October 30, 2017 -Published by http://jnnp.bmj.com/ Downloaded from 1. Hassan Gordon and Yudell (1973) , and in case 3 of Thomas et al. (1974) . It subsequently became the most prominent symptom in the case described by Lee and Waters (1962) , McGill (1966) , and Matthews (1968) (case 4). Other presenting symptoms were pain, numbness or weakness in the lower limbs, impotence, and difficulties with micturition and defaecation.
The significance of posteriorly situated diverticula of the lumbar theca was first recognised by Matthews (1968). They are now regarded as the characteristic myelographic features in this syndrome (Thomas et al., 1974) . They have been recognised more frequently since patients have been examined additionally in the supine position during myelography. They were found in three of the six cases reported here (cases 1, 3, and 5), in two cases reported by Matthews (1968) and Russell and his colleagues (1968) , and in one case each of McGill (1966) , Rosenkrantz (1971) , and Thomas et al. (1974) . The additional examination of all patients in the supine position during myelography is essential for visualisation of diverticula, as posterior lesions will not fill with the patient prone and could be missed easily. This may account for the absence of diverticula in some of the reported cases (Table 1) . Matthews (1968) described the necropsy findings in one patient in which it was shown that these diverticula extended backwards and encroached exten- sively on the laminae and spinous process ofa vertebra and eroded the entire posterior surface of the spinal canal in the lumbosacral region. The role of these diverticula in the pathogenesis of the cauda equina syndrome is not clear.
The pathogenesis of ankylosing spondylitis remains unknown (Cruickshank, 1971) . Several mechanisms by which the sacral roots could be damaged have been suggested (Thomas et al., 1974) . These are demyelination, interference with blood supply by irradiation and spinal arachnoiditis.
Eleven of the 24 patients in this series and in those previously reported in the world literature (Table 1) had never been treated with radiotherapy (case 3 of this study; case I of Bowie and Glasgow, 1961; cases 2 and 3 of Hauge, 1961 ; three cases of Russell et al., 1973 ; case 1 of Gordon and Yudell, 1973 ; case 3 of Thomas et al., 1974 .) Furthermore delayed postirradiation myelopathy occurs after about one year and invariably within five years of irradiation (Zeman and Samorajski, 1971) whereas in all these cases the cauda equina syndrome developed between 17 and 40 years after irradiation. Hence delayed postirradiation effects are unlikely to be the cause of the cauda equina syndrome.
The possibility that spinal arachnoiditis damages the roots of the cauda equina may be examined by a study of time relations between the onset of symptoms and the findings at laminectomy and necropsy (Matthews, 1968) . However, laminectomy has been performed in only four cases (Hauge, 1961; Lee and Waters, 1962; Gordon and Yudell, 1973) and necropsy in only one case (Matthews, 1968) . The dense subarachnoid fibrous tissue described by Hauge (1961) in a patient who underwent a laminectomy one year after the onset of symptoms (case 2) contrasted with the less dense subarachnoid fibrous tissue found in the patient operated on two years after the onset of symptoms. However, no arachnoiditis was found at operation in the patient described by Lee and Waters (1962) four years after the onset of symptoms or at necropsy in case 4 of Matthews (1968) ten years after the onset of symptoms. Adhesions of nerve roots to a dense fibrous arachnoid mater were found at laminectomy in Gordon and Yudell's (1973) third case, but no time relation to the onset of symptoms was stated. Matthews (1968) concluded that arachnoiditis may be present at the onset of the neurological complications but later becomes inactive or even resolved. This possibility is supported by the raised cerebrospinal fluid protein in the acute stage of the disease (Boland et al., 1948) . Furthermore, most of the reported patients develop their symptoms over a few months and then progress very slowly or not at all.
Another possible mechanism has been postulated by Matthews (1968) . Within the cranium enlarging arachnoid cysts may be formed by arachnoid adhesions which form blind pouches into which cerebrospinal fluid is forced by the pumping action of arterial expansion (Dott, 1962) . If a similar mechanism operated in the spinal cord and if the bone were abnormally soft, as suggested by the compression of the vertebral bodies by the aorta, diverticula may be formed from localised pressure within the spinal canal and the sacral nerve roots could be damaged by the same expansive process. A large arachnoid cyst causing cord compression at a lower dorsal level in a patient with ankylosing spondylitis has been described (Goldenberg and Logothetis, 1961) . Direct compression of nerve by abnormal bony structures does not seem to be the major cause of the cauda equina syndrome as the bony ankylosis does not encroach on the intervertebral foramina (Thomas et al., 1974) . Similar syndromes involving the cauda equina have been described in other chronic arthropathies. Ramani and Sengupta (1973) 
